Effect of chronic lithium treatment on D2/3 autoreceptor regulation of dopaminergic function in the rat.
Dysregulation of mesolimbic dopamine (DA) neurotransmission has been implicated in bipolar disorder. DA release in the nucleus accumbens is reduced in rats treated chronically with the mood stabiliser lithium, and this effect is maintained for 3 days after withdrawal from the lithium treatment. We tested whether this decrease in DA release is due to an increase in D(2/3) autoreceptor sensitivity. In vivo microdialysis studies showed that in the shell of the nucleus accumbens, dialysate DA was decreased following chronic lithium treatment and 3 days after withdrawal from lithium treatment. The elevation of dialysate DA induced by local blockade of the terminal D(2/3) receptor was reduced in both lithium treated and lithium withdrawn groups. In vitro electrophysiology studies showed that chronic lithium treatment (and lithium withdrawal) did not alter either basal firing rate of DA neurones in the ventral tegmental area, or somatodendritic D(2/3) autoreceptor-mediated inhibition of firing. D(2) mRNA expression in the ventral tegmental area was unchanged by lithium treatment and lithium withdrawal. Our data suggest that the decrease in dopamine release in the nucleus accumbens induced by chronic lithium treatment is not the result of increased terminal or somatodendritic autoreceptor sensitivity or decreased firing rate of DA neurones.